The role of inducible nitric oxide synthase in gamete interaction and fertilization: a comparative study on knockout mice of three NOS isoforms.
Nitric oxide (NO), which is produced from l-arginine by three isoforms of NO synthase (NOS), has been implicated in reproductive functions. However, the specific role of NOS isoforms in gamete function and fertilization is not clear. Three types of NOS knockout mice were super ovulated and fertilized in vitro and in vivo. The sperm count and motility, in vivo and in vitro fertilization rate as indicated by two-cell embryos and blastocyst rate were examined. The sperm count and motility from all three knockout mice were not significantly different from that of the wild type. Inducible NOS (iNOS) knockout mice were found to have the largest number of two-cell embryos/mouse collected after fertilization in vivo (P<0.01), but the rate of blastocyst formation from two-cell embryos in vitro was similar for all three knockouts. The rate of in vitro fertilization using either iNOS-deficient sperm or oocytes, but not those deficient in the other two NOS isoforms, was significantly elevated when compared to that in the wild type (P<0.001). While all three types of NOS do not seem to play a significant role in pre-ejaculated sperm function, iNOS may play an inhibitory role in sperm and oocyte functions affecting the process of fertilization and early embryo development.